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term "code" to refer to the hardware and software of communications technologies. The four institutions include universities, firms, the open source movement, and consortia. To study these institutions w e chose four historical case studies. They are: NCSA Mosaic developed at the University of Illinois; cookies developed by Netscape; the Apache web server developed by the open source movement; and the Platform for Intemet
Content Selection (PICS) developed by the World Wide
Web Consortium (W3C). Based on these case studies, we have found institutional values translated into the properties of the code.
This paper is part of a larger effort to systematically analyze the production of code in societal institutions. This larger project begins by considering the different roles, motivations, end users, and structures of institutions. As a result, the institutions are differentially affected by social, political, economic, and legal influences. This is then reflected in the attributes of the final code. These attributes include technical features, such as the use of open standards, as well as features that affect societal concerns, such as privacy. This paper focuses on the features that affect societal concems.
The consideration of societal values in code is important for policymakers seeking code-based solutions to societal concems. Policymakers can use this analysis to selectively support the development of code in an institution. This paper begins by discussing the incorporation of societal concerns by universities, and then continues on to analyze firms, consortia, and the open source movement. The last part of this paper provides an example of a social value, privacy, to demonstrate how institutions differ in the inclusion of social values.
Universities
A university provides its developers considerable autonomy [SI. As a result, the developers largely determine the values in the code. This allows social, economic, or political influences to affect code, by affecting the individual developers. This allows for a wide variation in considering societal concerns, even in similar projects by different developers. This difference in similar projects is evident in the development of web browsers by Bemers-Lee and Andreessen. Berners-Lee developed the first web browser, while Andreessen developed the first mainstream web browser, NCSA Mosaic.
Bemers-Lee developed a web browser that made it very easy for people to read and write pages. He envisioned the web as a place where it would be easy for people to find new information and contribute new information. He considered it important to develop tools to make it simple to publish material. Instead of browsers, he thought of the programs as hrowser/editors. This value of publishing was incorporated in Bemers-Lee's code [9, IO] . In contrast, Andreessen focused on making a "cool" web browser. To this end, he added multimedia features, such as the inclusion of online images. He was not concerned with developing a web browser that allowed people to create content. Instead, his code valued the presentation of content [9] .
Firms
The goal of firms is to develop profitable code. To this end, they include attributes that are profitable. For example, firms profit from code that allows visually impaired people to use computers. In this case, firms are producing code that supports societal values. However, firms do not produce code that supports unprofitable values. This is because firms seek to meet the needs of consumers and not citizens at large, a phenomenon known as market failure [ll, 12, 131. This is not surprising and a consequence of the structure and motivation for a firm. This section discusses market failure from the perspective of economic efficiency as well ethically based forms of market failure.
This part discusses four types of market failure from the perspective of economic efficiency. First, market failure occurs as a result of extemalities. This transpires when the market price of a product does not reflect the costs its use and production impose upon society. The classic example is how industrial pollution is usually not accounted for in the manufacture of a product. Similarly, security is an externality, which is a cost not accounted for in the production of code. The second justification for market failures is not based on economic efficiency, but ethical issues. There are three types of market failures that can arise even when markets are efficient. First, market failure occurs when the redistribution of goods does not meet social standards of equity. This is why there are programs such as universal service, which ensure that all citizens have access to telecommunications. A second market failure occurs when people do not act in their own self-interest. This calls for patemalism. An example of patemalism affecting code was the restriction on the transmission of indecent content to minors. A third market failure occurs when the market does not allow everyone equal opportunity. This leads to government intervention to ensue that everyone has an equal opportunity regardless of race, gender, ethnicity, or disability. For example, govemment intervention has required code to be accessible by disabled citizens.
Consortia
A consortium's response to societal concerns is influenced by its structure. This section focuses on the how the goals, membership, and the development process within a consortia influence the incorporation of societal concerns. First, we note that consortia differ in their willingness to develop standards that address societal values. Secondly, we note the role of the development process in the inclusion of societal values. Finally, we note how the decision making process can affect the societal values in code.
The PICS case study showed how a consortium setting allowed industry to cooperate in addressing a societal concern. PICS addressed the problem of minors accessing indecent content by specifying standards for labeling the content. This was a fitting purpose since firms individually would not support such an unprofitable societal value. This led James Miller, a CO developer of PICS to state, " [I] ndustry has never demonstrated, and it continues with the privacy stuff to demonstrate that unless a very serious extemal threat is imposed it will not get together and unify with any speed to address any serious vital issue."
The disadvantage of the consortium approach is that it may address a societal concern in a way that benefits the consortium's members over the public. For example, PICS was designed by the W3C to address societal concems about children's access to inappropriate material. However, PICS failed to make a significant difference in children's access to inappropriate material, because the solution produced by the W3C was more about avoiding regulation than addressing the problem. This is evidenced by both the timetable for the development of PICS which sought to ensure it was completed in time for a constitutional challenge to the Communications Decency 
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privacy, but to stave off potential legislation on privacy. So while a consortium may address societal concerns, it is biased by its reliance on its members. AS a result, a consortium's product may be of marginal value to society.
The development process can affect the inclusion of societal values in code for a consortium. Specifically, social concems may be manifested to different degrees during the development process depending upon the consortium's membership. For example, by including a diverse pool of contributors, the Intemet Engineering Task Force (IETF) is more sensitive to societal concerns during the development process. The IETF's standard on cookies was more responsive to privacy due to the diversity of its participants. Koen Holtman, who participated in the discussion, had a distinctively different attitude towards privacy than most Americans because he was European. His different perspective led him to point out the privacy problems with cookies that others had disregarded.
The decision making process at a consortium can also affect the inclusion of societal values. A consortium can be structured to allow for public review during the decision making process. For example, the ETF's open membership and emphasis on rough consensus affected the development of the cookies standard. Rough consensus allowed members of the IETF to consider a wider array of values going beyond merely profitable ones. David Kristol, a co-author of the IETF's cookies standards, stated that he was under tremendous pressure to ignore the privacy and security problems of third party cookies [25] . But under the IETF's decision-making structure, he had enough freedom to resist these pressures. As a result, the IETF's standard for cookies addresses privacy and security concems.
Open Source Movement
The open source movement consists of thousands of Firms are likely to support privacy to the degree it is profitable. As a result, there are a number of firms selling code that people can use to protect their privacy. However, generally firms are not emphasizing privacy features in their code. As noted above, this is due to market failures. Lessig argues that this market failure can be addressed by treating personal information as property
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[B]. Providing a legal entitlement over personal information could lead to the development of code that allows people to control this property. Other commentators argue that additional forms of market failures, which arise from information asymmetries and other factors, means that a property-based approach is insufficient to induce the development of code that considers privacy [29]. The result of this is that a firm "is eager to spy on us to create its marketing lists and profiles while, at the same time, seeking to keep this process opaque and refusing to grant basic fair information practices." These market failures have led to the under production of code that embodies the value of privacy.
Consortia may be structured to deal with societal issues such as privacy. For example, the W3C is working on a privacy project titled P3P. This is because the project met the needs of its members. In contrast, the W3C chose not to work on cookies. According to Roger Clarke, he raised this matter with Bemers-Lee. According to Clarke, the "W3C avoided the matter entirely, reflecting the increasing constraints on its freedom of action arising from its desire to avoid upsetting its corporate sponsors." Besides differences in deciding what projects to pursue, a consortium's membership and decision making process can affect its consideration of societal concems. For example, the IETF's public review process was concemed about the privacy risks with cookies.
The open source movement is not as influenced by economic incentives to violate privacy. So we would expect the development of more code to protect privacy. However, there is not a wide array or even a single good open source program to protect people's privacy. This is because there is no coordinated effort in the open source movement to develop tools to protect privacy. One explanation for this lack of code is that the technically sophisticated open source community understands privacy risks with code as well as how to use code to limit privacy losses. This leads to a lack of development of privacy tools for the general public at large.
Conclusion
Most scholarly work on code has highlighted how code regulates society. This paper has stressed how society can regulate code through societal institutions. Our analysis has shown how institutions differ in their incorporation of societal concerns into code. The results of our analysis should allow policymakers to shape the development of code by the choice of institution. It is our hope that this analysis will allow policymakers to anticipate and guide the development of code that contributes positively to society.
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